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Flowers .and Insects. III. 


CHARLES ROBERTSON. 

JVelumbo 1 lutea Planch.—The flowers are female in the 
first stage. On the first day the petals separate at tips, so 
that insects can enter and crawl about upon the carpophore 
and over the stigmas. At this time the anthers are indehis- 
cent and are pressed close against the sides of the carpophore, 
being held in this position by the erect petals. The claw¬ 
like tips of the anthers, the only parts of the stamens now 
visible, form a close circle between the petals and the edge 
of the carpophore, thus opposing insects which might attempt 
to reach the pollen. 

On the second day, when the petals begin to separate, 
insects can only reach the anthers, which are now discharg- 

• o 

Later, when the 

upon 


• J 

mg pollen, by crawling over the stigmas, 
petals become widely expanded and the anthers fall 
them, insects no longer light upon the carpophore. 


* --^ v o o v .. v v — l x — — 

|| (Delpino regards flowers of this genus as specially adapted 
to beetles which he supposes visit the flowers to gnaw the 
carpophore. I have never seen them eating this part, nor 
are they sufficiently abundant on the flowers to be of much 

Moreover, they remain almost stationary and seldom 

Delpino has classed the flowers ot 

yphilou 


use. 


fly from flower to flower. 


u 


>ut enough evidence. I have found Nympha'a 1 and 
mho visited only for pollen and Nuphar 2 both for pollen 
lectar. The principal visitors are Andrenida?, especially 


Nel 

and nec 

species of Halictus. and Svrphida?. 

T n • » * 


Visitors (observed on 
August 12): Hymenoptera 
c * p , ab.™i|‘ “ \ I'll 


3 days between July 26 and 

1 fida: (1) Apis tuelfificu L. * , 

. Andrenida: (3) 


poslemon 

ab. 


loa- 
9 , 


dup/a S ay 

ab. ; (4) Augochlora pura Sa\ 

6) Halictus spp. 9 . ab.; (7) H - ligatus Say 9 ; (b) 
Lerouxii St. Karg. 9 ( = parallel us Sm.); (9) ^ par- 

occidentalis Cr.); (10) H. pilosus Sm. 9 » 

us Sm. 9, ab., all c. p.; (12) Prosopis 


allclus Say 9 , ab. ( 

ab. 


(n) //. conjtisus 

'On the fertilization of Nelumbosee Delpino: Ulteriorf osservazioni stilla dlcogamia 
"«1 regno vegetale; and Comes: Studiisulla impo|linagione in alcune piante. 

Gazette, XIV, 122-125. 
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sp. 9 


■ ^ 

rupta 


iji 


Sco/iidce: ( 14 ) My- 


Diptera— Syrphidce: (16) Pipiza pullchella Will. ab. 


!>a\ 
tip hi la 




Wiecl. ; (r8) Syrph 
Say; (20) Sphaeroph 


cylindrica 


pipicns 


Ephydr 


Coleoptera— Coccincllidce: (23) Me gilta maculata De G.; 


(24) IIip pod a 
Ittra plebeja R 
tala F., ab., all f. p. 


-punctata L. 
Chrysomelidie: 


Cera m bye idee . 


Lep 


Diabrotica 12-punc 


Workers of Bombus separatus, B. americanorum 3 and B. 
scutellaris dropped into the flowers, but immediately flew 
away, as if they had failed to find what they sought. I also 
found Bombus virginicus, Agapostemon radiatus and Luciha 
cornicina dead in the flowers, where they had probably been 
enclosed by the petals and suffocated b}' the heavy odor. 4 


Dent a 


This flower agrees in most re- 

But 


JL/C^ lirV if- A € lie i lit, I ft i Li* l UUi « X 1 1 1 O I1VJ (1^1 -- 

spects with Cardamine pratensis, as described by Muller, 
the nectaries which occupy the position of the two missing 


occupj 

mens are of nearly 
surrounding the bases ot 


sta- 


quite the same importance as those 
_I...J _ 0 _ _ jf the two short stamens. Accord¬ 
ingly the saccate bases of the sepals which hold the nectai 
from these glands are of about the same size as the otheis. 
The stigma commonly surpasses the anthers, so that it strikes 
the bee in advance of them, but there is a chance ot sell-pol¬ 
lination in absence of insects. 

The erect sepals and the claws of the petals measure 
about 8 mm., and with the stamens and style narrow all ways 
ot access to the nectar, so that only insects with a tongue <. 
mm., or longer, can reach the nectar with perfect ease. But 
short-tongued bees sometimes manage to force their way m 


so as to reach the sweets. The flowers are white, or some¬ 
times with a purplish tinge, and grow in rather conspicuous 

umbels. There are more long-tongued bees than in Miiller s 
list of visitors of C. pratensis. 


Visitors (observed on 7 days, between April 


and 20): 


* Bombus americanorum Fabr. is our common bumble bee. For a Ion ^ tune h 
mixed up with B. penmylvanicm De Geer, but it is #i distinct species, and B. elatu* Fa ^ 
(Apathus? elatus) Is its male. I have taken the sexes of B. penn<ylvanieus in copu, ?V. 
have also taken B. elatus in copula with B. americanorum. Three nests of the latter w 
I opened contained no male bees except B. elatus. The nest mentioned in Proc. Ent. o.- 

Phil., II, HU, said to contain 6 females and :tl workers of B. pennsylvanicus and 21 ma t«> 

of Apattius elatus, mugt have belonged to B. americanorum. 

4 Del pi no mentions that insects are so killed in flowers of N. speciosa. 
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Hymenoptera — Apidce: (1) Apis melltfica L.. s. and c. p. ; 
(2) Bombus separatus Cr. ? , s. ; (3) B. virgin icus Oliv. 9. 
s ; (4) B. americanorum F. 9 , s. ; (5) Synhalonia honesla 
Cr. £ 9 , s. ; (6) Ceratina dupla Say £ s. ; (7) Osmia ligna- 
rta Say £ , s. ; (8) Nomada sp. 9 » s. Andrenidos: (9-11) 
And rena spp. £ 9 * s. ; (12) Halictus sp. 9 » s. ; (13) II. con- 
fusus Sm. 9 , s. ; ( 14) II. stultns Cr. 9 , c. p. 

Diptera— Bomhylidm: (15) Bombylius Jratellus Wied. s. 
Syr phi doe,: (16) Syrphus ribesii F. ; (17) Sphicrophoria cyl¬ 
indrical Say, both f. p. 

Lepidoptera— Rhopalocera: (18) Lyccena cornyntas Godt.; 
(19) Papilio a fax L . 

At Madison, Wis.. in May, Prof. Trelease found it visited 
by Ceratina dupla, Osmia albiventris, £, and Pieris rapae. 


lar 


Geranium maculatum L . 5 


the 


. . .... —The flower agrees with 

rger flowered species (G. palustre and pratense) described 

1 V/T V i 1 1 ofnmatio rl 1 O ITfO tllPIT rnllpfl 


by Muller. The five outer stamens discharge their pollen 
over the center of the flower, and afterwards the five inner 
do the same. The anthers commonly fall ofl betore the stig¬ 
ma is receptive, and the power ot seil-lertilization is lost. I 
have observed that the flowers change slowly in bad weather; 
some of them are in the male stage tor three days and others 
in the female stage for as long. But on warm tail* days they 

go through both stages on the same day* 

Some small insects light upon the petals and are able to 
reach the nectar, though they are ot doubtful value, since 
they are by no means certain to touch the anthers and stig- 
mas. Muller found species ot Halictus especially numerous 
on G. palustre, and I have tound several species:of Andineil- 
idie on this plant; but the larger bees seem to be more use¬ 
ful . 

jHjVisitors (observed on seven days between Mhy i eodl 


21): 


( 2 ) 


Hymenoptera— Apidce: (1) Apis melltfica L>. ? 
Bombus vagans Sm. 9 : (3) B. americanorum F. 9 ; (4) Ay ; /- 

speciosa Cr. 9 ; ( 5 ) Ceratina dupla Say 


mia montana Cr. £ . 
s. and c. p. ; (10) y 
coriaceiis Sm. 9 ; (: 
Sim. 



- 9 ) 




II, pilo 


p ura 




e r a — Empidce 
Ilelophilus latiir 


Emp 


a spp. £ 9 , 
: 1 ) Halictus 
H. con/tisus 

Syrphid : 


* See Macloskie: Bot. Gaz., IX. 157. For references to literature of pollination of Gcr- 
tniacefe see Trelease; North Am. Geraiiiacete, Mem. Bost. Soc. Nat. Hist.. IV, 101. For 1 . 
lustration of this species see Goodale: Wild Fis., FI. 
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Lepidoptera —Rhopalocera : (16) Co Has philodice Godt. 

Sphingidce: (17) Hemaris thysbe F.—all only sucking except 
7-9 and 15. 

At Madison, Wis., between May 13 and June 1, Prof. 
Trelease found as visitors: JVomada bisignata Say, N. artic- 
ulata Sm., Augochlora pura Say, and Andrena sp., all suck¬ 


ing- 


Impatiens 0 fnlva Nutt.—The dowers of this species, and 
of the next, are male in the first stage as is well known. The 
anthers silt out a great quantity of pollen when struck bv a 
bee, and the stigma is receptive after the anthers fall. Com¬ 
pared with I. pallida this plant shows three peculiarities 
which T thi n^ tavor humming-birds, viz., the red color, the 
small landing-place, and the longer and narrower posterior 
sepal. The landing is about 6 mm. long and 15 mm. wide, 
while in L_ pallida it is 12 mm. long and 25 mm. wide and 
torms a more convenient resting place for bees. However, 
the form of L fulva so closelv resembles that of I. noli-tangere, 
which was developed beyond the range of humming-birds, 
that it can hardly be explained as a result of bird selection. 
It originally must have had diderences which led the birds to 


prefer it to I. 


There is one peculiarity, however. 


which may have been produced through theinduence ot birds, 

on the 


and 


ground color, 
regular bird-dowers 



that isythe accumulation 1 of red spots w 

I have elsewhere expressed the view that ir- 

r* re originallv modified by bees 7 and 
have been usurped by birds. From its color, and from the 
fact that humming-birds are the principal visitors, I regard it 

as a bird-flower, although bees and butterflies also occur as 
guests. 

The posterior sepal is about 22 mm. long, and its spur, 

which is commonly coiled upon itself, is about 10 mm. 

Visitors: Birds— Trochilidat: (1) Tvochilus colubris L., 
ab. 

Hymenoptera —Apt dee: (2) Apis mellifica L. 5 , s. andc.p* 
Snyder s 8 statement that it can not etTect crossing is not tfue 

• <11 , _ _ ~ 

s. ancl 


c. p 


in my neighborhood ; (3) 13 ombits vir^inicus Oliv. 5 . 

(4) 13 . americanorum F. $ 5 . s. ; ( 5 ) Melissodes bt- 
maculata Say 9 , s. ; (6) Megachile brevis Say 9 , c. p-• hangs 


under the anthers so as to bring her abdominal scopa in con- 



*On the literature of the get.us see Trelea*e: 1. c.. 102. 
7 Bot. <; a/. xiii. 

4 Am, Nat. xiv. 126. 
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tael with them and only visits dowers in the male stage. 
Andrenidm: (7) Augochlora -pura Say $ , c. p., works out 
the pollen with her jaws and front feet, not touching stigma; 
( 8 ) Hal ictus confusus Sm. 9 , c. p., like no. 6 . 

Lepidoptera— RhopaJocera: (9) Papilio troilus L. s. 

Coleoptera— Chrysomelidce: (10) Diabrolica 12-punclata 

F., gnaws holes in spurred sepal. !) 

Nos. i—^ and 8 are useful visitors, while the rest are not. 
Difte rences in the pollen-collecting habits ot Bombus and 
Megachile are well illustrated in this case. The former re¬ 
ceives pollen on the dorsal surface ot her thorax and wipes it 
otl with her front legs to place it in her baskets, the latter 
turns so as to receive it directly in her scopa. Small species 
ot Hal ictus commonlv visit flowers adapted to larger insects 
to collect pollen directly trom the anthers or to glean stray 
grains which are scattered about the flower. In the- latter 
case they do no harm. The Syrphidte also often act as glean¬ 
ers ot stray pollen, and only do harm when they eat it di¬ 
rectly trom the anthers. 

Pollen-gathering is illegitimate behavior in this flower, 
since it leads the bees to pay more attention to 
which are in the male stage. When 2 and 3 are after pollen 
they neglect flovvets in the second stage, since they instantly 
perceive that the anthers have tallen. 1 he humming-bnc 
coming only lor nectar, and being the most rapid flier, is 
far the most useful visitor, and it is but natural that it shon d 
have most influence in modifying the flower. 


the flowers 


/mpatiens p 


Higly dotted with brownish red." *.1 »a -- 

F fulva, and has a shorter (13 mm.) and broader posterioi se¬ 
pal and a large horizontal landing— characters Whic VO 

1. 1 _ 1 nm • . _ J ^ tvioneiiPPi; fl nflllt O TT1IT1 • 


The flower is “pale-vellow, spar- 

lit is much larger than in 

^ ^ M. _ _ /V 


humble-bees. ^ The incurved spur measures about 6 mm. 
Humble-bees are more abundant and more constant in t 

visits than in 
visiti 


re more auuuu»u‘ ~ 

I. fulva, while humming-birds were not seen 

\pidce: ( 1 ) Roftibtis z'ligtuictis 


ng the flower. 

Visitors; Hytnenoptera—^ \*/ -__ •=> , 

Oliv. 5 , s . and c*. p., ab.: (2) B. americanorum b. S. s. aD. ; 

... , 0 ( _ _ __ ..£>0 oc w t f n I. tul\ a. 

13 ) Mega chile brevis bay 

Andrenidce: (4) Malictus sp 

stigmas. 


fit i> § | ^ vf # • V r w 

9 , c. p., behaves as with I. fulva. 

s., not touching anthers and 


Hipter 


a 


phidic 


(y) Rhingia nasica Say, s. and f. p., 


"’Mutation or perforation of the flowers of this species w « recorded bj Bailey: 
r «y Bull. vi. 173: Trelease: ibid vll. 20: Van Ingeu: Bor. Qa*. xxi. 2 «. 
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not touching anthers when sucking. 


phidte eat pollen which is scattered 
i and 2 are useful visitors. 


Several species of Syr- 
on landing. Only nos. 


Staphylea trifolia L.—Prot. W. J. Deal' 0 examined the 
flowers oT this plant and concluded “that the chances are 
better for cross-fertilization than otherwise.” But Mr. Mee¬ 
han 11 has interpreted it as adapted to self-fertilization. On 
the other hand. Dr. Gray 12 held that the flower is proter- 
ogvnous and cross-fertilized bv bees, and my observations 

O J " m 9 • 9 ~ f 1 • • 

led me to the same conclusion, while still unaware ot his view. 
I find from Prof. TVelease's notes that lie too regarded the 
flower as proterogynous. Newly opened flowers show a 
broad, three-lobed stigma nearly closing the entrance, and 
the still indehiscent anthers crowded under it. The surface 
of the stigma is always in advance of the anthers, and can 
hardly become thoroughly dusted with their pollen, even it 
it can receive enough for self-fertilization. The most that 

^ ' * m Q ... •. . 

can be said is that the flower is self-fertilized in absence ot 
insects—a very different thing from saying that it is adapted 
to self-tertilization. But the small number of fruit com¬ 
pared with the number ot flowers leads me to doubt whether 


self-fertilization 


even when insects fail. Nectar 


occurs 

is secreted by the disk surrounding the base of the ovary. 
The pendulous flower is about 6 mm. deep and the sepals 
and petals are erect and closely approximated, so that 
the flower has much the same form as in the gamo- 
petalous genus Gavlussacia and has a like effect in exclud¬ 
ing insects, although the petals are more yielding. The 


ovary, filaments and petals within are very hairy, and this 
also aids in making the honey less accessible to short tongues 
and in excluding small intruders. The flower thus favois 
long-tongued bees, although shorter-tongued insects some¬ 
times succeed in forcing their wav into the flowers far enough 
to reach the nectar. 

Visitors (observed in five days, between April 23 and 


May ii): Ilvmenoptera 



s. c. p 

Sm. 9 


(1) Apis mellijica L. ? < 


• * 


ab.; (2) Bombus virgtnicus Oliv. 9 
(4) B. amcricanorum F. 9—all 3 s., ab. 


( 3 ) B. v a gaits 

Anaren- 


idw: (5-8) Andrena spp. S 9 , s. and c. p., ab. ; (9) Halic- 
tus sp. 9 , s.; (10) H. coriaecus Sm. 9 , s.; (11 ) Colletes tna- 
qualis Say $ , s. I r espid<e.: (12) Vespa maculata I 

,0 Am. Naturalist i. 258. 
u Proc. Acad. Nat. Sci. Phila., 1876, 108. 

12 See Just's Rot. Jahresbericht iv. 930. 
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Diptera— Empidae: (13) Empis sp., s. 


phidte: (1 -j.) 


Ev is tab's fla % ipe 

Lepidoptera —Rhopalocerc 
Col e op ter a— Scarabacidce: 

f. p. 


(15) Nison ides Juvenalis F. s. 
16) Eup ho via sepulclivalis F. 


Ceanothus Americanus L.—The flowers and their pedicels 
are white. The stems are surmounted bv many umbel-like 
clusters of flowers, and many stems are crowded togeth¬ 
er ; so that insects are attracted for a considerable distance 
by what seems one large bunch of white flowers. Each hood 
of a petal encloses an anther, and the petal and stamen rise 
together. The peculiar form of the petals is associated with 
a peculiar disposition of the sepals, which serve to conceal 
the nectar, so as to limit the visitors to a more ' se ^ 

than would predominate if the nectar were more freely ex¬ 
posed. The nectar is secreted on a broad disk which is con¬ 
cealed by the sepals remaining strongly closed ovei it. 
petal and an anther have thus to be liberated through t le 
narrow slit between two sepals, and the form of the blue e of 
the petal is to allow it to escape and to free the anther with 
it. In character of visitors the plant resembles those um x 
liferse in which the disk is covered by the incurved peta s. 

Visitors (ok- 1 — c ~ T,,np 10 and 2C 

Hymenoptera 


pi 


$, s. 


™ ...,_ J - - ■ . 

ipidcc: (1) Bombas sepavatus L 1. 9 , s. arm 

B. pennsylvanicus DeG. 9 , c. p.; (3) Cevatina u 

(a) Megachile brevis Say 9 , s. and c. p.; ( 5 / 
Heriades carinatum Cr. 9 , s. and c. p.; ( 6 ) Nonui a tncei a 

Cr. 9 , s. ; (7) Cctlliopsis andv enifovmis Sm. $ , s. 

idee; (8) Macropis sp. $, s.; (9 ) Augochlora puva Say 9 , s. 

and c. p. ; (10) Malic tus pectovalis Sm. 9 » s * and c. p. , } 

//. siJlh Sm. 9 , s. and c. p.; (12) H. fiavipes F. 9 , s and 

c. p,; (13) //. confusus Sm. 9 , s. and c. p. ; ( 14) H* 

Cr. $, s. and c. p. ; (15) Sphecodcs con/evtus ay . *’ 

( 16) Pvosopis a/finis Sm. & 9 » s.; ( l 7 ) P-pyg m(ie( * ' 

S. Vespidit • /r Pnitstes tall/Pes St. * arg. Eumentd® 


(19) Eumenes fi 


(18) 


t 


(20) Odynevus tigris Sauss.; 


fulvipes Sau s.; (22) V. aorsan* *•., -.fovam 

mains Sauss.; (24) O . confovmis Sauss., (- 5 ) 


pedesti 


Sau 


OtIUSS. : IJ4 ) - ' ' .j ( n *.\ 

ss.; (26) O. ^pennsylvanicus Sauss. CraArtmuie. (-,) 

Crahro interrupt'd\ St. Farg.; (28) Oxybelm 4-,'otatus Sa> , 

I ( 31 , 32 ) Cerceris spp.; (33) G c bfeata Dahlbj ( 34) 

C. com facta Cr.: (35) C. compar Cr.; ( 3 ^ C.sufi 
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Larridiz; (37) Larva acuta Patton. Spkecidoz; (38) Ammo- 
phila intercept a St. Farg.; (39) Pelopocus cementarius Dru. ; 


(40) fsodontia philadelphica St. Farg. 



(4D 4 2 ) 


Pompilus spp. ; (43) P. tenebrosus Cr. ; (44) P. marginatus 


Say ; 


(45) P. navus Cr. Chrysididee: (46) Jfedychrum viola- 


ceum Brulle. 


Ten- 


I II llj m \ChalcididiB : (47) JLeucospis ajjinis Say. 
thredinidee: (48) Atomacera sp.—all s. except no. 2. 

ChtronomidiC: (49) Ceratopogon sp., f. p. My- 

Culicidce: (51) sp. Stratiomyi - 
dee: (52) Pachygaster sp. Empidm: (53) Empis sp. Syrphi- 


Diptera 
cetophilidie: (50) Sciara sp. 


dee: (54) Paragus bicolor F. ; (55) Chrysogaster nitida Wied. ; 


(56) Syrphus amcricanus Wied. : (57) Allograpta obliqua 

(58) Mesograpta geminata Say : (59) Af. mar gin at a 


Say 
S a v 


r • 


(60) Spherrophoria cylindrica Say ; (61) Tropidia ma- 
millala Lvv. ; (62) T. quadrala Say : (63) Syrilta pipiens L. 
Conopidce: (64) Conops brachyrrhyuc/ius Macq. ; (65) Zodton 
fulvifrons Say; (66) Oncomxia lor aria Lw. jTackinidon: 


(6 7, 68) spp 


L w. 


(69) 


(71, 72) Ocyptera spp 


Ilyalomyia sp. ; (70) Cistag aster divtsa 

purinia smaras'dina 


73 


Macq.; (74) y\ a pic if era Walk.; (75) Cyphoccra rujicanda 

v - d' Wuip.; (76) Micropalpus sp. ; (77) Exorista sp. : (j8) 
Eggeria 1 sp. ; (79) Acroglossa hesperidarum Will? Sarco- 
phagulce: (80, Si) Sarcophagaspp. Muscidse : (82 ) sp. ; (83) 
Musca domestica L. ; (84) Lucilia. sp. ; (85) L . arsar L.; (86) 
L.. cornicina F. Anthomyidee: (87) Anthomyia sp. ; (88) Lim- 
nophora sp. Try pet idee; (89) Trvpcta humilis Lw? Sep- 
sidoe: (90) Sepsis sp. Oscinidce: (91, 92) spp.; (93) Osci- 
nis sp.—all s. or f. p. 

Colecptera— Dermesitdw: (94) Cryptorhopalum hexmorrhoi- 
dale Lee. Ela ter idee: (95) Limoni us grisens Beauv. Lampyri- 

scitulus Sav. Scarabceidee: (o7) Tnchius 


dir: (96) Telephones 


piger F. Ceram by cider.: (98) Typocerus sin ti a Ins Nevvm. Chry- 
somelidee ~ 


(99) Pachybrachys aiomarius Melsh. ; (100) Dia- 


* • 


brotica 12-punctata F. : (101) D . 


eridee- 



cu n is 


S a v. 



(102) Oxacis thoracica F. Af or dellidee: (103) Mor- 

della margmata Melsh. Cur cult ontdev.: (104) Centrinus sp. j 
( io 5 ) E. scutellum album Say'; (106) C . picumnus Hbst. 

Hemiptera — Capsidee: (107) Calocoris rapidus Say; ( l o8) 
Lygus prate nsis L. Lygivuiee: (109) Lygeeus turcicus F. 

Cydnidez: (110) Canthophorus cinctus P. B.—alls. 

Lepidoptera— Rhopaloccra: ( 11 1) Theda acadica Edw. » 
(112) T. calanus Hubn. 

■ *' tiarlinvil/e , III. 







